North Hollywood to Pasadena
Bus Rapid Transit (BRT) Corridor
Planning and Environmental Study

GEOLOGY AND SOILS
TECHNICAL REPORT

Prepared For:

@ Metro



Geology and Soils Technical Report
North Hollywood to Pasadena BRT Corridor P&E Study October 9, 2020

TABLE OF CONTENTS

TABLE OF CONTENT S ... i
LIST OF FIGURES ..ottt ettt ettt ettt et et e et et et e e e e e e e e e e aeeeeaeeeeeaaaeaaeeeeees il
LIST OF TABLES . .....co ottt ettt et et ettt et e et e e e e e et e e e e e e e eeaeeeees iv
ACRONYMS AND ABBREVIATIONS ... %
INTRODUCTION ... 1
2. PROJECT DESCRIPTION ...ttt 2
2.1 Project ROULE DESCIIPLION ....cuuiiiie et e e e e e e e e e 2
A = o I = 1= o 0= o 2
ARG T B LT o= 1 (=T o [N = 10 ES N = g 1= 4
2.4 Transit SIgNal PriOrity........coooiiiiiii 6
AT =] = L (ot =T IS 7= o] 1 7
2.6 Description Of CONSIUCHION.........uuuiii e e e e e e e e e 9
2.7 Description Of OPEIatiONS ........ccoviiiiiiiiiii i 9
3. REGULATORY FRAMEWORK ...t 10
3.1 Federal REQUIALIONS .......cccoiiiiiiiiiii 10
3.2 State ReQUIALIONS .......ccoiiiiiiii 12
TG T Mo o= | I (=T U1 = 1o 1R 14
4. EXISTING SETTING....coi oo 20
ot R o] ool [ £=1 o] ) VAR PP PP PP PPPPPPPPPPP 20
A O 10 (PP 20
4.3 Geology aNd SOIlS ....ccoceeiieeeee e e e e e aaraa 22
4.4 Faulting and SEISMICITY ........uiviiiiiiiiiiiiiiiieiii ettt 29
4.5 Geotechnical CONSIAEIatiONS .........ccovvveiiiiii e e e e e e e eeeeeeeannes 34
5. SIGNIFICANCE THRESHOLDS AND METHODOLOGY ..ccoooiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeee e, 50
5.1 Significance Thresholds. ... 50
5.2 MethodolOgy .......ccoooiiiiiiiiii 50
B.  IMPACT ANA LY SIS o i 52
7. CUMULATIVE ANALY SIS Lo 59
S TR S =t 4 N[ = SRR 68
9. LIST OF PREPARERS .. ..o 73

@ Metro |



Geology and Soils Technical Report
North Hollywood to Pasadena BRT Corridor P&E Study October 9, 2020

LIST OF FIGURES

Figure 17 Proposed Project with RoUte OPLiONS.........ccuuiiiiiiiieeeceecees e 3
Figure 2 7 Project Location and TopographiC Map ...........ceeiiieeiiiiiiiiiiiis e 21
Figure 37 Regional and Site Geology Map ..........ouiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeee e 23
T T8I IS o T I g1 1Y = U 28
Figure 571 Fault and Historical Earthquakes (Mmax > 6) MaP .....covvvvviiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeee 32
Figure 6 7 Alquist-Priolo Earthquake Fault Map ............ccovvviiiiiiiiiiiiiiiiiiiieeeeeeeeee 35
Figure 7 1 Liquefaction Susceptibility Map .......cooiieeiiiiiiiiiie e 37
Figure 8 1 Earthquake-Induced Landslide ZoNesS Map .........ccovvvviviiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee 39
Figure 9 7 Historical Groundwater CONtOUIS MapP.........cuevriiiiiiiiiiiiiiiiiiieiiiieeeee e 40
Figure 107 Expansive Soil Potential Map ........cccoooeeiiiiiiiiiiii it 44
Figure 117 Landslide Susceptibility Map .........ccoviiiiiiiiiiiiiiiiiiiiiiiiieee 48
Figure 1217 Land SUDSIAENCE MaP......cccoiiiieiiiiie e e e e e e e aaraa s 49
Figure 13a i Cumulative Impact StUAY ArCa .........ccooiiiiiiiiiii e 60
Figure 13b i Cumulative IMPact STUAY AFCaA .........cevviiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeee et 61
Figure 13c T Cumulative IMpact StUAY AFa ......c.cceeiiiiiiiiiii e 62

@ Metro '"



Geology and Soils Technical Report
North Hollywood to Pasadena BRT Corridor P&E Study October 9, 2020

LIST OF TABLES

Table 17 ROULE SEOMENTS.......cciiiiieiiiiiee e e et r s e e e e e e e ettt e e e e e aeeeaasttaaaaaeeeeeennnes 5
Table 27 Proposed/Optional STatiONS.........cccoviiiiiiiiii e e et e e e e e eeaeeaaanees 8
Table 37 City of Los Angeles Relevant General Plan Goals, Objectives, and Policies ............. 15
Table 47 City of Burbank Relevant General Plan Goals and Policies............cccccccvvieiiiiiieenniin, 17
Table 57 City of Glendale Relevant General Plan Goals and PolicieS...........cccccccccceiiiiiieiinennes 17
Table 67 City of Pasadena Relevant General Plan Goals and PoliCieS ............cccccceeeeviieeeeeeennes 18
Table 77 Subsurface Soil Conditions along the Project Corridor (West-East Direction)............ 26
Table 8 7 Active Faults within 40 Miles of the Proposed Project.............cccooeeeiiiie, 30
Table 97 Historical Earthquakes within 60 Miles of the Proposed Project................ceeeeeeeeen. 33
Table 107 Data for Faults Laying within 10 miles of the Proposed Project ...........cccccoeveeeiiinnn. 36
Table 11 - Subsurface Soil Conditions Along the Project Corridor (West-East Direction) .......... 42
Table 127 Corrosion Data Along the Project Corridor..........uueeeiiieiiiiiiiiici e 43
Table 137 Related PrOJECES......cciiieeiiicie e e e e et e e e e e e e e e e et e e e e e aeaeeanne 63

@ Metro IV



Geology and Soils Technical Report
North Hollywood to Pasadena BRT Corridor P&E Study October 9, 2020

ACRONYMS AND ABBREVIATIONS

AASHTO LRFD Association of State Highway Tr
Resistance Factor Design

BRT Bus Rapid Transit

Caltrans California Department of Transportation

CBC California Building Code

CEQA California Environmental Quality Act

CGS California Government Code

CWA Clean Water Act

DMA Disaster Mitigation Act

EIR Environmental Impact Report

EOO Emergency Operations Organization

EPA Environmental Protection Agency

famsl Feet Above Mean Sea Level

FEMA Federal Emergency Management Agency

LAMC Los Angeles Municipal Code

Metro Los Angeles County Metropolitan Transportation Authority

NEHRP National Earthquake Hazards Reduction Program

NPDES National Pollution Discharge Elimination System

PGA Peak Ground Acceleration

Pl Plasticity Index

ROW Right-of-Way

SHMA Seismic Hazards Mapping Act

SR State Route

TSP Transit Signal Priority

uU.S. United States

UBC Uniform Building Code

USCS Unified Soil Classification System

USDA U.S. Department of Agriculture

USGS U.S. Geological Survey

@ Metro V



Geology and Soils Technical Report
North Hollywood to Pasadena BRT Corridor P&E Study October 9, 2020

1. Introduction

The Los Angeles County Metropolitan Transportation Authority (Metro) is proposing the North
Hollywood to Pasadena Bus Rapid Transit (BRT) Corridor Project (Proposed Project or Project)
which would provide a BRT service connecting several cities and communities between the San
Fernando and San Gabriel Valleys. Specifically, the Proposed Project would consist of a BRT
service that runs from the North Hollywood Metro B/G Line (Red/Orange) station in the City of
Los Angeles through the Cities of Burbank, Glendale, the community of Eagle Rock in the City
of Los Angeles, and Pasadena, ending at Pasadena City College. The Proposed Project with
route options would operate along a combination of local roadways and freeway sections with
various configurations of mixed-flow and dedicated bus lanes depending on location. A Draft
Environmental Impact Report (EIR) is being prepared for the following purposes:

1 To satisfy the requirements of the California Environmental Quality Act (CEQA) (Public
Resources Code (PRC) Section 21000, et seq.) and the CEQA Guidelines (California
Code of Regulations, Title 14, Chapter 3, Section 15000, et seq.).

1 To inform public agency decision-makers and the public of the significant environmental
effects of the Proposed Project, as well as possible ways to minimize those significant
effects, and reasonable alternatives to the Proposed Project that would avoid or
minimize those significant effects.

1 To enable Metro to consider environmental consequences when deciding whether to
approve the Proposed Project.

This Geology and Soils Technical Report is comprised of the following sections:
1. Introduction
Project Description
Regulatory Framework

Existing Setting

2.
3
4
5.  Significance Thresholds and Methodology
6 Impact Analysis

7 Cumulative Analysis

8 References

9

List of Preparers
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2. Project Description

This section is an abbreviated version of the Project Description contained in the Draft EIR. This
abbreviated version provides information pertinent to the Technical Reports. Please reference
the Project Description in the Draft EIR for additional details about the Proposed Project location
and surrounding uses, project history, project components, and construction methods. The Draft
EIR also includes a more comprehensive narrative description providing additional detail on the
project routing, station locations, and proposed roadway configurations. Unless otherwise noted,
the project description is valid for the Proposed Project and all route variations, treatments, and
configurations.

2.1 PROJECT ROUTE DESCRIPTION

Metro is proposing the BRT service to connect several cities and communities between the San
Fernando and San Gabriel Valleys. The Proposed Project extends approximately 18 miles from
the North Hollywood Metro B/G Line (Red/Orange) Station on the west to Pasadena City
College on the east. The BRT corridor generally parallels the Ventura Freeway (State Route
134) between the San Fernando and San Gabriel Valleys and traverses the communities of
North Hollywood and Eagle Rock in the City of Los Angeles as well as the Cities of Burbank,
Glendale, and Pasadena. Potential connections with existing high-capacity transit services
include the Metro B Line (Red) and G Line (Orange) in North Hollywood, the Metrolink Antelope
Valley and Ventura Lines in Burbank, and the Metro L Line (Gold) in Pasadena. The Study Area
includes several dense residential areas as well as many cultural, entertainment, shopping and
employment centers, including the North Hollywood Arts District, Burbank Media District,
Downtown Burbank, Downtown Glendale, Eagle Rock, Old Pasadena and Pasadena City
College (see Figure 1).

2.2 BRTELEMENTS

BRT is intended to move large numbers of people quickly and efficiently to their destinations.
BRT may be used to implement rapid transit service in heavily traveled corridors while also
offering many of the same amenities as light rail but on rubber tires and at a lower cost. The
Project would provide enhanced transit service and improve regional connectivity and mobility
by implementing several key BRT elements. Primary components of the BRT are further
addressed below and include:

9 Dedicated bus lanes on city streets
9 Transit signal priority (TSP)
1 Enhanced stations with all-door boarding

2
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Figure 11 Proposed Project with Route Options
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2.3 DEDICATED BUS LANES

The Proposed Project would generally include dedicated bus lanes where there is adequate
existing street width, while operating in mixed traffic within the City of Pasadena. BRT service
would operate in various configurations depending upon the characteristics of the roadways as
shown below:

1 Center-Running Bus Lanes: Typically includes two lanes (one for each direction of
travel) located in the center of the roadway. Stations are usually provided on islands at
intersections and are accessible from the crosswalk.

1 Median-Running Bus Lanes: Typically includes two lanes (one for each direction of
travel) located in the inside lane adjacent to a raised median in the center of the
roadway. Stations are usually provided on islands at intersections and are accessible
from the crosswalk.

1 Side-Running Bus Lanes: Buses operate in the right-most travel lane separated from
the curb by bicycle lanes, parking lanes, or both. Stations are typically provided along
curb extensions where the sidewalk is widened to meet the bus lane. At intersections,
right-turn bays may be provided to allow buses to operate without interference from
turning vehicles and pedestrians.

9 Curb-Running Operations: Buses operate in the right-most travel lane immediately
adjacent to the curb. Stations are located along the sidewalk which may be widened to
accommodate pedestrian movement along the block. Right-turning traffic merges with
the bus lane approaching intersections and buses may be delayed due to interaction
with right-turning vehicles and pedestrians.

1 Mixed-Flow Operations: Where provision of dedicated bus lanes is impractical, the
BRT service operates in lanes shared with other roadway vehicles, although potentially
with transit signal priority. For example, where the service transitions from a center-
running to side-running configuration, buses would operate in mixed-flow. Buses would
also operate in mixed-flow along freeway facilities.

Table 1 provides the bus lane configurations for each route segment of the Proposed Project.

4
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Table 17 Route Segments

A1l (Proposed Project)

A2 (Route Option)

B (Proposed Project)

C (Proposed Project)

Segment

Lankershim Blvd.
Chandler Blvd.
Vineland Ave.

Lankershim Blvd.
Lankershim Blvd.

SR-134 Freeway

Pass Ave. i Riverside Dr. (EB)
Hollywood Wy. i
Alameda Ave. (WB)

Olive Ave.

N. Chandler Blvd.
Lankershim Blvd.
Chandler Blvd.

Vineland Ave.
N. Chandler Blvd.

Lankershim Blvd.

SR-134 Freeway

Hollywood Wy. (EB)
Riverside Dr. (WB)

Chandler Blvd.
Vineland Ave.
Lankershim Blvd.

SR-134 Interchange

SR-134 Interchange

Pass Ave. (EB)
Hollywood Wy. (WB)

Olive Ave.

Glenoaks Blvd.

Bus Lane Configuration

Mixed-Flow
Side-Running
Center-Running
Center-Running
Mixed-Flow"

Side-Running
Curb-Running?

Mixed-Flow

Mixed-Flow®

Curb-Running

Curb-Running

D (Proposed Project) Glenoaks Blvd. Olive Ave. Central Ave. Median-Running*
Mixed Flow
. Central Ave. Glenoaks Blvd. Broadwa . .
E1l (Proposed Project) v v way Slde-Runnmg5
Broadway Central Ave. Colorado Blvd. Side-Running
E2 (Route Option) Central Ave. Glenoaks Blvd. Colorado St. Side-Running
P Colorado St. i Colorado Blvd. Central Ave. Broadway Side-Running
Goode Ave. (WB) .
Central Ave. Glenoaks Blvd. Sanchez Dr. (EB) Mixed-Flow
E3 (Route Option) Goode Ave. (WB) Central Ave. Brand Blvd. Mixed-Flow
Sanchez Dr. (EB)
SR-134° Brand Blvd. Harvey Dr. Mixed-Flow
. Side-Running
F1 (Route Option) Colorado Blvd. Broadway Linda Rosa Ave. Side-Running
(SR-134 Interchange) S 7
Center Running
5
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Segment Bus Lane Configuration

F2 (Proposed Project) Colorado Blvd. Broadway Linda Rosa Ave. Side-Running
(SR-134 Interchange)
SR-134 Harvey Dr. Figueroa St. Mixed-Flow
Figueroa St. SR-134 Colorado Blvd. Mixed-Flow
F3 (Route Option) Colorado Blvd. Figueroa St. SR-134 via N. San
Rafael Ave. Mixed-Flow
Interchange
SR-134 Colorado Blvd. Fair Oaks Ave. Mixed-Flow
Interchange
i Fair Oaks Ave. SR-134 Walnut St. Mixed-Flow
G1 (Proposed Project) Walnut St. Fair Oaks Ave. Raymond Ave. Mixed-Flow
Colorado Blvd. or .
Raymond Ave. Walnut St. Union St /Green St. Mixed-Flow
SR-134 Colorado Blvd. Colorado Blvd. Mixed-Flow
G2 (Route Option) Interchange
Co!orado Blvd. or Colorado Blvd. Raymond Ave. Mixed-Flow
Union St./Green St. Interchange
H1 (Proposed Project) | Colorado Blvd. Raymond Ave. Hill Ave. Mixed-Flow
H2 (Route Option) Union St. (WB) Raymond Ave. Hill Ave. Mixed-Flow

Notes:
'South of Kling St.

Green St. (EB)

*South of Huston St.

®Eastbound curb-running bus lane on Riverside Dr. east of Kenwood Ave.

“East of Providencia Ave.

®South of Sanchez Dr.

®Route continues via Broadway to Colorado/Broadway intersection (Proposed Project F2 or Route Option F1) or via SR-134 (Route Option F3)
"Transition between Ellenwood Dr. and El Rio Ave.

6
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2.4 TRANSIT SIGNAL PRIORITY

TSP expedites buses through signalized intersections and improves transit travel times. Transit
priority is available areawide within the City of Los Angeles and is expected to be available in all
jurisdictions served by the time the Proposed Project is in service. Basic functions are described
below:

1 Early Green: When a bus is approaching a red signal, conflicting phases may be
terminated early to obtain the green indication for the bus.

1 Extended Green: When a bus is approaching the end of a green signal cycle, the green
may be extended to allow bus passage before the green phase terminates.

I Transit Phase: A dedicated bus-only phase is activated before or after the green for
parallel traffic to allow the bus to proceed through the intersection. For example, a queue
jump may be implemented in which the bus departs from a dedicated bus lane or a
station ahead of other traffic, so the bus can weave across lanes or make a turn.

2.5 ENHANCED STATIONS

It is anticipated that the stations servicing the Proposed Project may include the following
elements:

Canopy and wind screen

Seating (benches)

lllumination, security video and/or emergency call button
Real-time bus arrival information

Bike racks

Monument sign and map displays

=A =4 =4 -4 -8 4

Metro is considering near-level boarding which may be achieved by a combination of a raised
curb along the boarding zone and/or ramps to facilitate loading and unloading. It is anticipated
that BRT buses would support all door boarding with on-board fare collection transponders in
lieu of deployment of ticket vending machines at stations.

The Proposed Project includes 21 proposed stations and t w @ptidhalo stations, and additional
optional stations have been identified along the Route Options, as indicated in Table 2. Of the
21 proposed stations, four would be in the center of the street or adjacent to the median, and
the remaining 17 stations would be situated on curbs on the outside of the street.

7
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Jurisdiction

North Hollywood
(City of Los
Angeles)

City of Burbank

City of Glendale

Eagle Rock
(City of Los
Angeles)

City of Pasadena

Table 21 Proposed/Optional Stations

Proposed Project

North Hollywood Transit Center

(Metro B/G Lines (Red/Orange) Station)

Vineland Ave./Hesby St.
Olive Ave./Riverside Dr.
Olive Ave./Alameda Ave.
Olive Ave./Buena Vista St.
Olive Ave./Verdugo Ave.
(optional station)

Olive Ave./Front St.

(on bridge at Burbank-Downtown
Metrolink Station)

Olive Ave./San Fernando Blvd.
Glenoaks Blvd./Alameda Ave.
Glenoaks Blvd./Western Ave.

Glenoaks Blvd./Grandview Ave.
(optional station)

Central Ave./Lexington Dr.

Broadway/Brand Blvd.
Broadway/Glendale Ave.
Broadway/Verdugo Rd.

Colorado Blvd./Eagle Rock Plaza
Colorado Blvd./Eagle Rock Blvd.
Colorado Blvd./Townsend Ave.

Raymond Ave./Holly St.*
(near Metro L Line (Gold) Station)

Colorado Blvd./Arroyo Pkwy. *
Colorado Blvd./Los Robles Ave.*

Colorado Blvd./Lake Ave.

Pasadena City College
(Colorado Blvd./Hill Ave.)

'With Fair Oaks Ave. interchange routing
®With Colorado Blvd. interchange routing

Route Option

Lankershim Blvd./Hesby St.

Goode Ave. (WB) & Sanchez Dr. (EB)
west of Brand Blvd.

Central Ave./Americana Way
Colorado St./Brand Blvd.
Colorado St./Glendale Ave.
Colorado St./Verdugo Rd.

SR 134 EB off-ramp/WB on-ramp west
of Harvey Dr.

Colorado Blvd./Figueroa St.

Union St./Arroyo Pkwy. (WB)®
Green St./Arroyo Pkwy. (EB)2
Union St./Los Robles Ave. (\NB)l
Green St./Los Robles Ave. (EB)*
Union St./Lake Ave. (WB)

Green St./Lake Ave. (EB)

Pasadena City College
(Hill Ave./Colorado Blvd.)

@ Metro



Geology and Soils Technical Report
North Hollywood to Pasadena BRT Corridor P&E Study October 9, 2020

2.6 DESCRIPTION OF CONSTRUCTION

Construction of the Proposed Project would likely include a combination of the following
elements dependent upon the chosen BRT configuration for the segment: restriping, curb-and-
gutter/sidewalk reconstruction, right-of-way (ROW) clearing, pavement improvements,
station/loading platform construction, landscaping, and lighting and traffic signal modifications.
Generally, construction of dedicated bus lanes consists of pavement improvements including
restriping, whereas ground-disturbing activities occur with station construction and other support
structures. Existing utilities would be protected or relocated. Due to the shallow profile of
construction, substantial utility conflicts are not anticipated, and relocation efforts should be
brief. Construction equipment anticipated to be used for the Proposed Project consists of
asphalt milling machines, asphalt paving machines, large and small excavators/backhoes,
loaders, bulldozers, dump trucks, compactors/rollers, and concrete trucks. Additional smaller
equipment may also be used such as walk-behind compactors, compact excavators and
tractors, and small hydraulic equipment.

The construction of the Proposed Project is expected to last approximately 24 to 30 months.
Construction activities would shift along the corridor so that overall construction activities should
be of relatively short duration within each segment. Most construction activities would occur
during daytime hours. For specialized construction tasks, it may be necessary to work during
nighttime hours to minimize traffic disruptions. Traffic control and pedestrian control during
construction would follow local jurisdiction guidelines and the Work Area Traffic Control
Handbook. Typical roadway construction traffic control methods would be followed including the
use of signage and barricades.

It is anticipated that publicly owned ROW or l and in proximity
alignment would be available for staging areas. Because the Proposed Project is anticipated to
be constructed in a linear segment-by-segment method, there would not be a need for large
construction staging areas in proximity to the alignment.

2.7 DESCRIPTION OF OPERATIONS

The Proposed Project would provide BRT service from 4:00 a.m. to 1:00 a.m. or 21 hours per
day Sunday through Thursday, and longer service hours (4:00 a.m. to 3:00 a.m.) would be
provided on Fridays and Saturdays. The proposed service span is consistent with the Metro B
Line (Red). The BRT would operate with 10-minute frequency throughout the day on weekdays
tapering to 15 to 20 minutes frequency during the evenings, and with 15-minute frequency
during the day on weekends tapering to 30 minutes in the evenings. The BRT service would be
provided on 40-foot zero-emission electric buses with the capacity to serve up to
75 passengers, including 35-50 seated passengers and 30-40 standees, and a maximum of
16 buses are anticipated to be in service along the route during peak operations. The buses
would be stored at an existing Metro facility.

9
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3. Regulatory Framework

This section summarizes the federal, state, and local regulations related to geology and soils
applicable to the Proposed Project.

3.1 FEDERAL REGULATIONS

3.1.1 National Earthquake Hazards Reduction Program

The National Earthquake Hazards Reduction Program (NEHRP) was established by the United
States (U.S.) Congress when it passed the Earthquake Hazards Reduction Act of 1977. In
establishing NEHRP, Congress recognized that earthquake-related losses could be reduced
through improved design and construction methods and practices, land use and redevelopment
controls, prediction techniques and early-warning systems, coordinated emergency
preparedness plans, and public education and involvement programs.

The four basic NEHRP goals are:

1 Develop effective practices and policies for earthquake loss reduction and accelerate
their implementation;

1 Improve techniques for reducing earthquake vulnerabilities of facilities and systems;

1 Improve earthquake hazards identification and risk assessment methods, and their use;
and

1 Improve the understanding of earthquakes and their effects.

Several key federal agencies contribute to earthquake mitigation efforts. The four primary
NEHRP agencies are:

National Institute of Standards and Technology;
National Science Foundation;

U.S. Geological Survey (USGS); and

Federal Emergency Management Agency (FEMA).

= =4 =4 =4

Implementation of NEHRP priorities is accomplished primarily through original research,
publications, and recommendations to assist and guide state, regional, and local agencies in the
development of plans and policies to promote safety and emergency planning.

3.1.2 National Engineering Handbook

The National Engineering Handbook was prepared by the U.S. Department of Agriculture
(USDA) in 1983. Chapter 3 (Erosion) of Section 3 (Sedimentation) states that in planning
programs, to reduce erosion and sediment yield, it is most important that the various types of
erosion be thoroughly investigated as sources of sediment. Proper conservation practices and
land stabilization measures can then be planned and applied.

10
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3.1.3 Federal Soil Protection Act

The purpose of the Federal Soil Protection Act is to protect or restore the functions of the soil on
a permanent sustainable basis. Protection and restoration activities include prevention of
harmful soil changes, rehabilitation of the soil of contaminated sites and of water contaminated
by such sites, and precautions against negative soil impacts. If impacts are made on the saill,
disruptions of its natural functions and of its function as an archive of natural and cultural history
should be avoided, as far as practicable. In addition, the requirements of the Federal Water
Pollution Control Act (also referred to as the Clean Water Act [CWA]) through the National
Pollution Discharge Elimination System (NPDES) permit provide guidance for protection of
geologic and soil resources.

3.1.4 USGS Landslide Hazard Program

The USGS created the Landslide Hazard Program in the mid-1970s. According to USGS, the
primary objective of the Landslide Hazards Program is to reduce long-term losses from
landslide hazards by improving understanding of the causes of ground failure and suggesting
mitigation strategies. The federal government takes the lead role in funding and conducting this
research, whereas the reduction of losses due to geologic hazards is primarily a state and local
responsibility.

3.1.5 Clean Water Act

According to the Environmental Protection Agency (EPA), the Clean Water Act (CWA, 1972)
establishes the basic structure for regulating discharges of pollutants into the waters of the U.S.
and regulating quality standards for surface waters. The basis of the CWA was enacted in 1948
and was called the Federal Water Pollution Control Act, but the Act was significantly
reorganized and expanded in 1972. A Cl ean Water Act oo became t
amendments in 1972. Under the CWA, EPA has implemented pollution control programs such
as setting wastewater standards for industry. EPA has also developed national water quality
criteria recommendations for pollutants in surface waters. The CWA made it unlawful to
discharge any pollutant from a point source into navigable waters, unless a permit was

he

obtained. EPA G s NPDES per mit pchanggs: Raimt souocest areo dissreted i

conveyances such as pipes or man-made ditches. Individual homes that are connected to a
municipal system, use a septic system, or do not have a surface discharge do not need an
NPDES permit; however, industrial, municipal, and other facilities must obtain permits if their
discharges go directly to surface waters.

11
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3.2 STATE REGULATIONS

3.2.1 California Environmental Quality Act

CEQA requires state and local agencies within California to follow a protocol of analysis and
public disclosure of environmental impacts of proposed projects and adopt all feasible measures
to mitigate those impacts. The purpose of CEQA is to:

9 Disclose to the public the significant environmental effects of a proposed discretionary
project.

1 Prevent or minimize damage to the environment through development of project
alternatives, mitigation measures, and mitigation monitoring.

91 Disclose to the public the agency decision-making process utilized to approve
discretionary projects through findings and statements of overriding consideration.

1 Enhance public participation in the environmental review process through scoping
meetings, public notice, public review, hearings, and the judicial process.

1 Improve interagency coordination through early consultations, scoping meetings, notices
of preparation, and State Clearinghouse review.

3.2.2 California Building Standards Code

According to the Department of General Services, the California Building Standards Code is a
compilation of three types of building standards from three different origins: 1) Building
standards that have been adopted by state agencies without change from building standards
contained in national model codes; 2) Building standards that have been adopted and adapted
from national model codesto addr es s Cal i-changing coaditisns; and &) Building
standards, authorized by the California legislature, that constitute amendments not covered by
national model codes, that have been created and adopted to address particular California
concerns. All occupancies in California are subject to national model codes adopted into Title
24, and occupancies are further subject to amendments adopted by state agencies and
ordinances i mplemented by | oc ahe 2019 Califerrdai Buildingo n s 6 g ¢
Code (CBC), California Code of Regulations, Title 24 was published July 1, 2019, with an
effective date of January 1, 2020.

3.2.3 California Government Code

The California Government Code (CGC) requires that planning agencies of all cities and

counties prepare comprehensive, long-term general plans for physical development within their

jurisdictions. These plans are referr eddTheplana should rovidg Gener
objectives and policies addressing public health and safety, including protection against the

impacts of seismic ground motions, fault ruptures, and other geological and soils hazards.

12
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As stated in Section 6302 (g) (1) of the CGC, a general plan shall include:

AfA safety el ement for t he pr ot eeasbnaldenriske f t he <co
associated with the effects of seismically induced surface rupture, ground shaking,

ground failure, tsunami, seiche, and dam failure; slope instability leading to mudslides

and landslides; subsidence; liquefaction; and other seismic hazards identified pursuant

to Chapter 7.8 (commencing with Section 2690) of Division 2 of the Public Resources

Code, and other geologic hazards known to the legislative body; flooding; and wildland

and urban fires. The safety element shall include mapping of known seismic and other

geologic hazards. It shall also address evacuation routes, military installations,

peakload water supply requirements, and minimum road widths and clearances around

structures, as those items relate to identified fire and geologic hazards.o

Chapter 7.8 (Section 2690) of Division 2 of the PRC, referred to above, is known as the Seismic
Hazards Mapping Act (SHMA), and is also described below.

3.2.4 California Stormwater Best Management Practices Handbook

The California Stormwater Quality Association develops four Best Management Practices
Handbooks (i.e., construction, industrial and commercial, municipal, and new development and
redevelopment) generally matched to the three NPDES permit types (i.e., municipal separate
storm sewer systems, construction activities, and industrial activities) offering stormwater runoff
management support.

3.2.5 Southern California Catastrophic Earthquake Response Plan

The Southern California Catastrophic Earthquake Response Plan (OPLAN, 2010) provides a
coordinated state/federal response to a catastrophic earthquake in southern California. Planning
assumptions are based on the CGS and.ThémissibhSGSb6s S
of the unified effort of local, state, tribal, and federal emergency response is to support the
needs of the impacted community by saving and sustaining human life, minimizing suffering,
stabilizing and restoring critical infrastructure and setting conditions for recovery. The Southern
California Catastrophic Earthquake Response Plan reflects the intent to employ a joint
state/federal Unified Coordination Group, using Incident Command System concepts and
principles consistent with the National Incident Management System and the Standardized
Emergency Management System, to accomplish response activities consistent with the priorities
of the Governor, sovereign tribal nations, the local governments and the objectives set forth in
the Southern California Catastrophic Earthquake Response Plan.

3.2.6 Seismic Hazards Mapping Act

The Seismic Hazards Mapping Act (SHMA) of 1990 directs the CGS Department of
Conservation to identify and map areas prone to earthquake hazards of liquefaction,
earthquake-induced landslides and amplified ground shaking. The purpose of the SHMA is to
reduce the threat to public safety and to minimize the loss of life and property by identifying and
mitigating these seismic hazards. The SHMA was passed by the legislature following the 1989
Loma Prieta earthquake.
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The SHMA requires the State Geologist to establish regulatory zones (Zones of Required
Investigation) and to issue appropriate maps (Seismic Hazard Zone maps). These maps are
distributed to all affected cities, counties, and state agencies for their use in planning and
controlling construction and development. Single-family frame dwellings up to two stories and
not part of a development of four or more units are exempt from the state requirements.
However, local agencies can be more restrictive than state law requires.

3.2.7 Alquist-Priolo Earthquake Fault Zoning Act

The Alquist-Priolo Earthquake Fault Zoning Act was enacted as the Special Studies Zones Act
in 1971 to prevent land development and construction of structures for human occupancy
directly across the trace of active faults.

The law required the State Geologist to delineate approximately one quarter mile-wide zones

along surface traces of active faults. The act defines an active fault as one that has ruptured the

ground surface within the past 11,000 years. Prior to approving construction of structures for

human occupancy, per mit authorities mu st requir e
investigation report for review and approval by the local jurisdiction. Although the Alquist-Priolo

Act does not regulate transit or transportation projects, it provides relevant information about

areas that would be susceptible to ground rupture from an earthquake.

3.2.8 Natural Hazards Disclosure Act

The Natural Hazards Disclosure Act came into effect on June 1, 1998 and requires sellers and
their listing agents to provide prospective buyers with a Natural Hazards Disclosure statement
that designates whether the home they are selling is located in a hazard area. Hazard areas
include flood, fire, earthquake fault, and seismic hazard zones.

3.3 LOCAL REGULATIONS

As stated in previous sections, the CGC requires that planning agencies of all cities and
counties prepare comprehensive, long-term general plans for the physical development within
their jurisdictions. The plans should provide objectives and policies addressing public health and
safety, including protection against the impacts of seismic ground motions, fault ruptures, and
other geological and soils hazards. The legislative bodies of all California cities and counties
must adopt general plans that include the following elements related to geology, sails,
seismicity, and paleontological resources:

1 Conservation Element, which addresses the following topics relevant to soils and
paleontological resources:

o0 Reclamation of land and waters;

0 Soil erosion prevention, control, and correction;

0 Location, quantity and quality of rock, sand, and gravel resources; and
0 Preservation of Paleontological resources.

14
@ Metro



Geology and Soils Technical Report
North Hollywood to Pasadena BRT Corridor P&E Study October 9, 2020

9 Safety Element, which addresses the protection of the community from any
unreasonable risks associated with the effects of the following seismic and geologic
hazards and which is required to include mapping of such known hazards:

0 Seismically-induced surface rupture;

Ground shaking;

Ground failure;

Slope instability leading to mudslides and landslides;

Subsidence due to fluid or gas withdrawal;

Liguefaction;

Other seismic hazards identified pursuant to California. PRC Chapter 7.8
(commencing with Section 2690) of Division 2; and

o Other geologic hazards known to the legislative body.

O O O0OO0OO0Oo

This section includes, among other pertinent regulations, relevant excerpts of the General Plans
for the Cities of Los Angeles, Burbank, Glendale, and Pasadena.

3.3.1 City of Los Angeles

General Plan

The City of Los Angeles General Plan (Chapter Ill of the Safety Element) describes goals,

objectives, policies and programs that are broadly stated to reflect the comprehensive scope of

the Emergency Operations Organization (EOQ). The EOO is the only program that implements

the Element. The Safety El ement 6s pol i ci es o0utetatiomewhichdmmi ni str :
addressed by EOO procedures, including its Master Plan, or which are observed in the carrying

out of the Plan. All City of Los Angeles agencies are part of the EOO. All City of Los Angeles

emergency preparedness, response and recovery programs are integrated into EOO operations

and are reviewed and revised continuously. Because City codes and regulations contain

standards for water, streets, etc., the Safety Element programs generally do not contain specific

standards. Table 3 shows relevant goals, objectives, and policies.

Table 31 City of Los Angeles Relevant General Plan Goals, Objectives, and Policies

Goal/Objective/

Policy Description

A City where potential injury, loss of life, property damage and disruption of the social
Goal 1 and economic life of the City due to fire, water related hazard, seismic event, geologic
conditions or release of hazardous materials disasters is minimized.

Implement comprehensive hazard mitigation plans and programs that are integrated with
Objective 1.1 each other and with the Cityds comprehen
and programs.

Coordination. Coordinate information gathering, program formulation and program
implementation between City agencies, other jurisdictions and appropriate public and
private entities to achieve the maximum mutual benefit with the greatest efficiency of
funds and staff.

Policy 1.1.1

Disruption reduction. Reduce, to the greatest extent feasible and within the resources
Policy 1.1.2 available, potential critical facility, governmental functions, infrastructure and
information resource disruption due to natural disaster.

15
@ Metro




Geology and Soils Technical Report
North Hollywood to Pasadena BRT Corridor P&E Study October 9, 2020

Goal/Objective/

Policy Description
Facility/systems maintenance. Provide redundancy (back-up) systems and strategies
Policy 1.1.3 for continuation of adequate critical infrastructure systems and services so as to

assure adequate circulation, communications, power, transportation, water and other
services for emergency response in the event of disaster related systems disruptions.

Health/environmental protection. Protect the public and workers from the release of
hazardous materials and protect City water supplies and resources from

Policy 1.1.4 contamination resulting from accidental release or intrusion resulting from a disaster
event, including protection of the environment and public from potential health and
safety hazards associated with program implementation.

Risk reduction. Reduce potential risk hazards due to natural disaster to the greatest

Policy 1.1.5 extent feasible within the resources available, including provision of information and
training.
State and federal regulations. Assure compliance with applicable state and federal
Policy 1.1.6 planning and development regulations, e.g., Alquist-Priolo Earthquake Fault Zoning

Act, State Mapping Act and Cobey-Alquist Flood Plain Management Act.
SOURCE: City of Los Angeles, Safety Element of the Los Angeles General Plan, 1996.

City of Los Angeles Municipal Code

Chapter 1X (Building Regulations) of the City of Los Angeles Municipal Code of 2020 was
prepared to safeguard life, limb, health, property and public welfare by regulating and controlling
the design, construction, quality of materials, use and occupancy, location and maintenance of
all buildings and structures erected or to be erected within the City, and by regulating certain
grading operations within the City. Section 91.1804 (Excavation, Grading, and Fill) adopts
Section 1804 of the CBC.

3.3.2 City of Burbank
General Plan

The goals and policies contained in the Safety Element (Chapter 7) of the Burbank 2035
General Plan of 2013 provide a framework for keeping residents, businesses, and visitors safe
from natural and human hazards. They also provide increased safety for the emergency
response personnel. Table 4 shows relevant goals and policies.

City of Burbank Municipal Code

Article 1 (Grading, Fills and Excavations) of Chapter 7 (Excavations) of the City of Burbank
Municipal Code of 2007 was prepared to safeguard life, health, property and the public welfare
by establishing minimum requirements for grading, fills and excavations and the prevention of
environmental and other damage, and to prescribe procedures by which these requirements
may be enforced.
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Table 41 City of Burbank Relevant General Plan Goals and Policies

Goal/Policy ‘ Description ‘
Seismic Safety: Injuries and loss of life are prevented, critical facilities function, and

Goal 5 property loss and damage is minimized during seismic events.
. Require geotechnical reports for development within a fault area that may be subject to
Policy 5.1 . ) )
risks associated with surface rupture.
. Require geotechnical reports for new development projects in areas with the potential
Policy 5.2 ! . '
for liquefaction or landslide.
. Enforce seismic design provisions of the current California Building Standards Code
Policy 5.3 X L
related to geologic, seismic, and slope hazards.
. Encourage and facilitate retrofits of seismically high-risk buildings to reduce risks from
Policy 5.4 o X
seismic ground shaking.
Policy 5.5 Facilitate the retrofitting of bridges and highway structures in the City to reduce risks

associated with seismic ground shaking.
SOURCE: City of Burbank, Burbank 2035 General Plan, February 19, 2013.

3..3.3 City of Glendale
General Plan

The goals and policies contained in Safety Element of the City of Glendale General Plan of
2003 provides an assessment of the natural and manmade hazards in the City, including, but
not limited to, earthquakes, landslides, fire, flood, dam, inundation, hazardous materials
incidents, terrorism, and vector control and provides a framework by which safety
considerations are introduced into the land use planning process and the redevelopment
process. Section 3.1 of Chapter 3 covers seismic and geologic hazards. Table 5 shows relevant
goals and policies.

Table 51 City of Glendale Relevant General Plan Goals and Policies

Goal/Policy ‘ Description
Reduce the loss of life, injury, private property damage, infrastructure damage,
Goal 1 economic losses and social dislocation and other impacts resulting from seismic
hazards.
The City shall ensure that new buildings are designed to address earthquake hazards
Policy 1-1 and shall promote the improvement of existing structures to enhance their safety in the

event of an earthquake.

The City shall enforce the provisions of the Alquist-Priolo Earthquake Fault Zoning Act
and the Seismic Hazards Mapping Act, with additional local provisions.

The City shall ensure to the fullest extent possible that, in the event of a major

earthquake, essential structures and facilities will remain safe and operational. Essential

facilities include hospitals, police stations, fire stations, emergency operation centers,
Policy 1-3 communicatonc ent er s, generators and substatio

infrastructure (as defined in Section 1.8.3 of the Technical Background Report). The

vulnerability of some of these critical facilities is summarized in Table 1 (at the end of

this document).

Policy 1-2
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Goal/Policy Description

The City shall ensure that current seismic and geologic knowledge and State-certified
Policy 1-4 professional review are incorporated into the design, planning and construction stages
of a project, and that site-specific data are applied to each project.

The City shall ensure that all residents and business owners in the City have access to

Policy 1-5 information regarding seismic and geologic hazards.
Reduce the loss of life, injury, private property damage, infrastructure damage,
Goal 2 economic losses and social dislocation and other impacts resulting from geologic

hazards.

The City shall avoid development in areas of known slope instability or high landslide
Policy 2-1 risk when possible and will encourage that developments on sloping ground use design
and construction techniques appropriate for those areas.
SOURCE: City of Glendale, Safety Element of the Glendale General Plan, 2003.

City of Glendale Municipal Code

Chapter 15 (Grading in Hillside Areas and Excavation Blasting) of the City of Glendale Municipal
Code was prepared to safeguard life, health, property, public welfare and preservation of the
environment by establishing minimum requirements for regulating hillside grading and
excavations in addition to the grading requirements in Appendix Chapter 33 of the Glendale
Building and Safety Code which adopts the latest version of the CBC.

3.1.6 City of Pasadena

General Plan

Section 5 (Implementation) of the Safety Element of the City of Pasadena General Plan of 2002
addresses a variety of natural and man-made hazards and provides goals and policies aimed at
reducing the risk associated with these hazards. Seismic hazard goals and policies are covered
under Goal S-1 and Policy S-1 through S-7. Geologic hazard goals and policies are summarized
under Goal G-1 and Policy G-1 and G-2. Relevant Safety Element goals and policies related to
geology and soils are shown in Table 6.

Table 61 City of Pasadena Relevant General Plan Goals and Policies

Goal/Policy Description

Seismic Hazards: Minimize injury and loss of life, property damage, and other impacts
Goal S-1 caused by seismic shaking, fault rupture, ground failure, earthquake-induced landslides,
and other earthquake-induced ground deformation.

The City will monitor development or re-development within the Fault Hazard

Policy S-1 Management Zones identified for both the Sierra Madre and Raymond fault.

The City will ensure that current geologic knowledge and State-certified professional
Policy S-2 review are incorporated into the design, planning and construction stages of a project,
and that site-specific data are applied to each project.

The City will strive to ensure that the design of new, and the performance of existing

Policy S-3 structures, address the appropriate earthquake hazards.
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Goal/Policy Description

The City will ensure to the fullest extent possible that, in the event of a major disaster,
essential structures and facilities remain safe and functional, as required by current law.
Essential facilities include hospitals, police stations, fire stations, emergency operation
centers, communication centers, generators and substations, and reservoirs.

The City will continue earthquake strengthening and provisions for alternate or back-up

essential services, such as water, sewer, electricity, and natural gas pipelines and

connections throughout the City. First priority for this program should be for the

essential services within the identified fault hazard management zones.

The City will ensure to the fullest extent possible that, in the event of a major disaster,

dependent care and high-occupancy facilities will remain safe.

The City will educate the public on the hazards that can pose a risk to the City and its

Policy S-7 residents and will describe loss reduction strategies that can be used to mitigate the
specific hazards identified.

Policy S-4

Policy S-5

Policy S-6

Geologic Hazards: Minimize the risk to life or limb, and property damage, resulting from

Goal G-1 soil and slope instability.
Whenever possible, mitigation of geologic hazards will be conducted without violating
Policy G-1 the property onadifyeorimpgiove theigihvestmertt, along with preserving

the aesthetic or natural conditions of the area through minimal grading. When these
goals are in conflict, protection of life and property will take precedence.
The City will continue to participate in regional programs designed to protect the
Policy G-2 groundwater resources of the Raymond Basin while protecting the area from the hazard
of regional ground subsidence.
SOURCE: City of Pasadena, Safety Element of the Pasadena General Plan, 2002.

City of Pasadena Municipal Code

Chapter 14.05 (Excavation and Grading in Hillside Areas) of the City of Pasadena Municipal
Code was prepared to regulate excavation and grading within hillside districts and excavation
and grading on a slope any portion of which is greater than 15 percent in order to: a) Safeguard
life, limb, property and public welfare; b) Protect streams, lakes, reservoirs, and any other water
bodies from pollution with chemicals, fuels, lubricants or any other harmful materials associated
with construction or grading activities; ¢) Avoid pollution of the water bodies described above
with nutrients, sediment materials, or other earthen or organic materials generated on or caused
by surface runoff on or across the permit area; d) Preserve the contours of the natural
landscape and land forms; and e) Prevent erosion and control sedimentation.
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4. Existing Setting

This section describes the topography, climate, geologic and soil conditions along the Project
corridor based on published geologic/geotechnical reports, data, and maps within the Project
Area. This section also assesses potential impacts from ground shaking and surface-fault
rupture; liquefaction, lateral spreading, and seismically-induced slope failure; groundwater;
expansive, corrosive, collapsible, and erodible soils; consolidation settlements; areas of difficult
excavation; shallow landslides and debris flow; natural slope stability; and land subsidence.

The approximate minimum search distance for specific Project-related data in this section is
1,000 feet. For regional geology and seismicity, the approximate minimum search distance is 60
miles. Specific areas are referred to by Route Options (namely Al, A2, B, C, D, E1, E2, E3, F1,
F2, F3, G1, G2, H1, H2, and H3) as shown in Figure 2.

41 TOPOGRAPHY

Most of the Proposed Project topography is relatively flat with elevated areas along the southern
San Rafael Hills. The eastern third of the Proposed Project route lays on an alluvial plain
(alluvium: a deposit of clay, silt, sand, and gravel left by a flowing stream in a valley or delta) of
the San Fernando Valley transitioning to alluvial fans emanating from creeks and canyons
draining the south-west aspect of the Verdugo Mountains and Verdugo Canyon. The Proposed
Project section with the most topographic relief lays along the southern San Rafael Hills before
descending onto the alluvial plain of Pasadena.

Figure 2 shows the topography of the Project Area. Generally, the western third of the
Proposed Project lays at around 600 feet above mean sea level (famsl), gradually increasing to
800 famsl at the Brand Boulevard/Broadway intersection and elevation 1,000 famsl at the Brand
Boulevard/State Route (SR) 134 interchange, and descends to elevation 800 famsl onto the
alluvial plain of Pasadena.

4.2 CLIMATE

The Los Angeles area has a Mediterranean climate, characterized by warm, dry summers and
cool, moist winters. Most of the annual rainfall occurs between November or December and
April or May with the hills and mountains generally receiving higher rainfall than the alluvial
plains. Microclimatic variation is common. The highest rainfall of the Project Area occurs in the
San Rafael Hills and Verdugo Mountains with an annual mean of 21.3 inches and a range of
17.5 to 26 inches. The alluvial plains of the Project Area average about 17 inches of annual
rainfall with a range between about 15 and 19 inches annually. The frost-free period is typically
359 to 365 days, except at the higher elevations in the mountains and foothills.

Temperatures across the Project Area vary with distance from the coast and elevation with the
alluvial plains averaging about 67 degrees Fahrenheit and the higher elevations of the San
Rafael Hills and Verdugo Mountains averaging about 67 degrees Fahrenheit.
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Figure 21 Project Location and Topographic Map
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4.3 GEOLOGY AND SOILS
4.3.1 Regional Geology

The Proposed Project is located within the North-Western Block of the Los Angeles Basin in the
geologically complex and seismically active Transverse Ranges Geomorphic Province. The
Transverse Ranges Geomorphic Province is an anomalous east-west trending set of mountain
ranges and valleys composed of a variety of rocks and ages, running from Point Conception in
the west, 300 miles into the Mojave and Colorado desert in the east. Proterozoic granitic and
metamorphic rocks comprise the San Gabriel and San Bernardino Mountains. Jurassic-
Cretaceous Franciscan Complex rocks are found in the western section of the province with
Cenozoic sedimentary and volcanic rocks occurring throughout the ranges.

The Los Angeles Basin is a large, relatively flat, low-lying, coastal plain that is bound to the
north by the Santa Monica Mountains, the Elysian, Repetto, and Puente Hills; to the east and
south-east by the Santa Ana Mountains and San Joaquin Hills. The western margin of the basin
is open to the sea except at the Palos Verdes Hills. The floor of the basin slopes gradually
southwesterly along the margins of the surrounding hills to sea level along the coastline. The
generally flat-lying nature of the Los Angeles Basin is disrupted by an alignment of northwest-
southeast trending, low-elevation hills extending from the Beverly Hills area to the Newport
Beach area. The areas on either side of these aligned hills are essentially flat and comprise the
Downey-Tustin plain on the northeast and the Torrance Plain on the southwest. Major rivers
within the basin are the Los Angeles, San Gabriel, and Santa Ana rivers that enter the basin
through gaps in the surrounding mountains and drain southerly across the basin floor. The
natural form of the basin floor and drainage has been modified by agricultural, urban, and
commercial development, and the natural stream channels are now largely confined within
concrete-lined or rip-rap lined aqueducts.

The North-Western Block of the Los Angeles Basin, where the Proposed Project is located,
consists of late Cretaceous to Pleistocene clastic marine sediments with subordinate middle
Miocene volcanics. According to the CGS, the Proposed Project spans the Van Nuys, Burbank,
Pasadena, and Mount Wilson 7.5-minute Quadrangles. Figure 3 shows the regional geology in
relation to the Proposed Project.

4.3.2 Site Geology

Figure 3 shows the geology of the Proposed Project which consists of various Quaternary
sedimentary deposits, Tertiary sedimentary rocks, and older basement rocks. The Proposed
Project itself is mostly underlain by Quaternary deposits, with only minor occurrences of Tertiary
and older basement rocks. The following describes bedrock and Quaternary units found within
1,000 feet of the Proposed Project (Figure 3). The percentages quoted are for the 1,000-foot
search area around the Project corridor.
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Figure 317 Regional and Site Geology Map

23
@ Metro

























































































































































